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Cm/U, Th/U, AND 235U j238U IN METEORITES 
J.H. Chen and G.J. Wasserburg, Lunatic Asylum, Div. Geological and Planetary Sciences, 
California Inst. ofTechnology, Pasadena, CA 91125 
The relative abundances of the actinides, 247Cm, 244Pu, 235U, 238U, and 232Th are important 
for the estimation of the duration of galactic nucleosynthesis and the time interval between the 
termination of the last contributing ''r'' process nucleosynthetic event and formation of the solar 
system. 247Cm is particularly important because of its half life ( 1.56 x 107y). As 247Cm is an 
extinct nuclide, the basic evidence for its presence must come from observed shifts in the 235U j238U 
ratio and anomalies in 207Pbj2°6Pb and U-Pb ages in early solar system samples. While evidence for 
large variations in 235Uj238U has been reported and the existence of 247Cm has been inferred by 
other workers, we have been unable to substantiate such claims. In previous studies, we reported 
strict upper limits on any variation in 235U /238U in a wide variety of samples on which U isotopic 
anomalies had been reported. These samples include (1) bulk meteorite and acid leaches, (2) 
Ca-Al-rich inclusions from the Allende meteorite, and (3) phosphates from two meteorites containing 
abundant 244Pu decay products. Many of the Ca-Al-rich inclusions which we studied were known 
to have excess 26Mg in phases with high Al/Mg, and some have isotopic anomalies in other 
elements. No anomalies were found in 235U/238U or in the 207Pbj2°6Pb ratios in these Ca-Al-rich 
inclusions. If 247Cm were present in sufficient abundance, and was fractionated relative to U in 
some samples under the conditions in the early solar system, it could result in shifts in 235U j238U due 
to the decay of 247Cm. We reported previously that the Th/U ratios in some Ca-Al-rich inclusions 
are highly fractionated (factors of2 to 25), but that the 235Uj238U ratios are normal. New data on the 
Th/U ratio measured on a spinel-rich residue from a fine-grained Allende inclusion (Pink Angel) is 
1.3 x 103 and gives 238U/235U close to normal ( 136.5 ± 1.4). The Pu/U and Th/U ratios on 
phosphates from the St. Severin chondrite and Angra dos Reis achondrite are also highly fractionated, 
but the 235U j238U ratios were found to be the same as in normal U. We recently analyzed 
whitlockite from the Nadiabondi chondrite in which a high 244Pu/238U (0.15) value was reported 
previously. The 235U/238U ratios measured on two phosphate separates, which contain 7o/o and 
---- 100% whitlockite respectively, are within 3%o of the normal 235U/238U value. The Th/U ratios 
range from 4.3 to 8.8 and have Nd/U which ranges from 72 (solar) to 2.1 x 103 . In conclusion, in a 
wide spectrum of samples which show either isotopic anomalies in other elements or have highly 
fractionated actinide abundances, we did not observe any variations in the 235Uj238U ratios to 
within analytical errors or any anomaly in the 207Pb/206Pb ratios. We believe that the U isotopic 
anomalies reported previously are incorrect. From the uncertainties of our data, we obtain a limit of 
247Cm/235U ~ 4 x 10-3 at the time of meteorite formation or differentiation. This shows that there 
was no gross overproduction of the actinides in the more recent nucleosynthesis which made 26Al. 
These results imply that the last major' 'r'' process terminated at---- 108y prior to the formation of 
the solar system and, from the known 244Pu/232Th abundances, that the "r" process events 
between 4 x 108 to 1 x I 08y prior to solar system formation were about 102 times larger than the 
late stage mini-burp which produced 26Al, 107Pd, some 129I, 41Ca (?), and possibly the general 
isotopic heterogeneities. 
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MICROANALYSIS BY RAMAN SPECTROSCOPY OF CARBON IN CHONDRITES 
M. Christophe Michel-Levy and A. Lautie, Lab. de Mineralogie-Cristallographie Paris VI, and 
Lab. de Spectrochimie IR et Raman CNRS, Thiais 
Carbon rich areas of carbonaceous and unequilibrated ordinary chondrites have been analysed 
with the MOLE Raman laser microprobe. Two main bands towards 1605 and 1355 em-• are found 
in the spectra, the relative intensities of which depend upon the degree of graphitization. A relation 
between the relative intensity ratio p of these bands and the size of the carbon particles is known to 
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